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(54) Printing device 

(57) A printing device for printing labels comprising 
a display, user input means for inputting an image to be 
printed by the printing device and for selecting a re- 
quired label length, and control means operable to de- 
termine the length of the image input via the user input 



means, and if the length of the image input is greater 
than the required label length, the control means is ar- 
ranged to cause the display to display an error message 
indicating the difference between the length of the im- 
age and the required label length. 
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Description 

[0001] The present invention relates to a printing de- 
vice and in particular but not exclusively to a tape print- 
ing device for printing an image on a tape. 
[0002] Known tape printing apparatus of the type with 
which the present invention is concerned are disclosed 
in EP-A-322918 and EP-A-322919 (Brother Kogyo Ka- 
bushiki Kaisha) and EP-A-267890 (Varitronic). The 
printers each include a printing device having a cassette 
receiving bay for receiving a cassette or tape holding 
case. In EP-A-267890, the tape holding case houses an 
ink ribbon and a substrate tape, the latter comprising an 
upper image receiving layer secured to a backing layer 
by an adhesive. In EP-A-32291 8 and EP-A-32291 9, the 
tape holding case houses an ink ribbon, a transparent 
image receiving tape and a double sided adhesive tape 
which is secured at one of its adhesive coated sides to 
the image tape after printing and which has a backing 
layer peelable from its other adhesive coated side. With 
both these apparatus, the image transfer medium (ink 
ribbon) and the image receiving tape (substrate) are in 
the same cassette. 

[0003] It has also been proposed by the present ap- 
plicants in, for example, EP-A-578372 to house the ink 
ribbon and the substrate tape in separate cassettes. 
[0004] In all of these cases, the image receiving tape 
passes in overlap with the ink ribbon to a print zone con- 
sisting of a fixed print head and a platen against which 
the print head can be pressed to cause an image to 
transfer from the ink ribbon to the image receiving tape. 
There are many ways of doing this, including dry letter- 
ing or dry film impression, but the most usual way cur- 
rently is by thermal printing where the print head is heat- 
ed and the heat causes ink from the ink ribbon to be 
transferred to the image receiving tape. 
[0005] It is known to provide a tape printing device 
which allows the user to select the character size with 
which it is desired to print and the length of label re- 
quired. This can result in a problem if the selected char- 
acter size results in the label which would be printed be- 
ing longer than the length of label selected by the user. 
This problem is addressed in EP-A-0628419, in which, 
if this problem occurs, an error message is displayed 
which indicates that printing is not possible. However it 
is not particularly clear to the user as to the reason for 
the failure of the printing attempt. 
[0006] It is an aim of embodiments of the present in- 
vention to address this problem. It may be desirable to 
provide options for the user to deal with the problem. It 
may be further desirable to allow the user to monitor the 
length of characters compared to the selected label 
length during the process of creating a label. 
[0007] According to a first aspect of the present inven- 
tion there is provided a printing device for printing labels 
comprising: a display; user input means for inputting an 
image to be printed by the printing device and for select- 
ing a required label length; and control means operable 



to determine the length of the image input via the user 
input means, and if the length of the image input is great- 
er than the required label length, the control means is 
arranged to cause the display to display an error mes- 
sage indicating the difference between the length of the 
image and the required label length. 
[0008] According to a second aspect of the present 
invention, there is provided a printing device for printing 
labels comprising: a display; user input means for input- 
ting an image to be printed by the printing device and 
for selecting a required label length; and control means 
operable to determine the length of the image input via 
the user input means, and if the length of the image input 
is greater than the required label length, the control 
means is arranged to cause the display to display an 
error message indicating the length of the input image. 
[0009] According to a third aspect of the present in- 
vention, there is provided a printing device for printing 
labels of a required length, comprising: a display; user 
input means for inputting an image to be printed by the 
printing device; and control means operable to deter- 
mine the length of the image input via the user input 
means, and if the length of the image input is greater 
than the required label length, the control means is ar- 
ranged to cause the display to display an error message 
indicating the difference between the length of the im- 
age and the required label length. 
[0010] According to a fourth aspect of the present in- 
vention, there is provided a method of printing labels us- 
ing a printing device comprising the steps of : inputting 
an image to be printed by the printing device; displaying 
the image on a display; selecting a required label length; 
determining the length of the image input and if the 
length of the image input is greater than the required 
label length, causing the display to display an error mes- 
sage indicating the difference between the -length of the 
image and the required label length. 
[001 1 ] According to a fifth aspect of the present inven- 
tion, there is provided a method of printing labels using 
a printing device, comprising the steps of: inputting an 
image to be printed by the printing device; displaying the 
image on a display; selecting a required label length; 
determining the length of the image input and if the 
length of the image input is greater than the required 
label length, causing the display to display an error mes- 
sage indicating the length of the input image. 
[0012] According to a sixth aspect of the present in- 
vention, there is provided a method of printing labels of 
a required length using a printing device, comprising the 
steps of: determining the required length; inputting an 
image to be printed by the printing device; displaying the 
image on a display; determining the length of the image 
input and if the length of the image input is greater than 
the required label length, causing the display to display 
an error message indicating the difference between the 
length of the image and the required label length. 
[0013] For a better understanding of the present in- 
vention and as to how the same may be carried into ef- 
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feet, reference will now be made by way of example to 
the accompanying drawings in which: 

Figure 1 is a schematic diagram of the front part of 
the casing of a printing device; 
Figure 2 is a plan view of a first tape printing device 
embodying the present invention using a two cas- 
sette system; 

Figure 3 is a plan view of a second tape printing 
device embodying the present invention, using a 
one cassette system; 

Figure 4 shows a schematic view of the print head 
of Figure 2 or Figure 3 ; 

Figure 5 is a diagrammatic sketch showing the con- 
trol circuitry for the printing device of Figure 2 or of 
Figure 3 

Figure 6 is a diagram illustrating some of the control 
components of the printing device in greater detail; 
Figure 7 shows some of the elements of Figure 6 in 
more detail; and 

Figure 8 shows an error message displayed in an 
embodiment of the invention. 

[0014] Figure 1 illustrates the front of a tape printing 
device. Reference numeral 70 denotes the casework of 
the printer. The front of the printer carries a liquid crystal 
display (LCD) 1 08 and a keyboard 1 06 having a plurality 
of cursor control keys 74, a plurality of function keys 76, 
only two of which are illustrated in Figure 1 , and a plu- 
rality of character selecting keys 78, only six of which 
are illustrated in Figure 1 . The keyboard 106 is used for 
inputting characters to the tape printing device. This 
could be achieved with other input means, for example 
a touch pad or a touch screen. The function keys include 
a return key, a save key, a recall key, a delete key, an 
edit key and a print key. As is known, combinations of 
keys can be used in place of individual keys for each 
function. The display can display two lines of text. Other 
embodiments may be able to display more or less than 
two lines of text. The display is illustrated displaying the 
two line label (L1 ) ESSELTE (first line) FILE 1 26 (second 
line). As is known, the character selecting keys 78 allow 
characters to be selected by a user to formulate labels 
to be printed. The term "characters" in the following re- 
fers to numerals, symbols, icons, background patterns, 
barcodes and similar as well as text characters, which 
together may make up an image to be printed on a label. 
The function keys 76 allow different functions to be im- 
plemented, and in effect control the operational modes 
of the printer. The use of some of these function keys 
76 will be described below. 

[0015] The printer operates with a supply of tape on 
which images are printed. Lengths of the tape are cut 
off after a label has been printed. The tape is housed in 
a cassette which is held in a cassette bay on the under- 
side of the printer. 

[0016] Typically, this tape printing device 1 is a hand 
held or small desk top device which is powered by bat- 



teries at least part of the time. 

[0017] Figure 2 shows in plan view, with the outer cas- 
ing depicted in figure 1 removed, the first tape printing 
device embodying the present invention which has two 
5 cassettes arranged therein. The upper cassette 2 is lo- 
cated in a first cassette receiving portion 26 and con- 
tains a supply of image receiving tape 4 which passes 
through a print zone 3 of the tape printing device 1 to an 
outlet 5 of the tape printing device 1 . The image receiv- 
10 ing tape 4 comprises an upper layerfor receiving a print- 
ed image on one of its surfaces and has its other surface 
coated with an adhesive layer to which is secured a re- 
leasable backing layer. The upper cassette 2 has a re- 
cess for accommodating a platen 8 of the tape printing 
15 device 1 , and guide portions 22 and 24 for guiding the 
tape through the print zone 3. The platen 8 is mounted 
for rotation within a cage moulding 1 0. Alternatively, the 
platen could be mounted for rotation on a pin. 
[0018] The lower cassette 11 is located in a second 
20 cassette receiving portion 28 and contains a thermal 
transfer ribbon 1 2 which extends from a supply spool 30 
to a take up spool 32 within the cassette 1 1 . The thermal 
transfer ribbon 12 extends through the print zone 3 in 
overlap with the image receiving tape 4. The cassette 
25 11 has a recess 14 for receiving a print head 16 of the 
tape printing device 1 and guide portions 34 and 36 for 
guiding the thermal transfer ribbon 12 through the print 
zone 3. The print head 1 6 is movable between an oper- 
ative position shown in Figure 1 , in which it is in contact 
30 with the platen 8 and holds the thermal transfer ribbon 
12 and the image receiving tape 4 in overlap between 
the print head 1 6 and the platen 8 and in an inoperative 
position in which it is moved away from the platen 8 to 
release the thermal transfer ribbon 1 2 and image receiv- 
es jng tape 4. In the operative position, the platen 8 is ro- 
tated to cause the image receiving tape 12 to be driven 
past the print head 16 and the print head 16 is controlled 
to print an image on the image receiving tape 4 by ther- 
mal transfer of ink from the ribbon 12. 
40 [0019] The thermal print head 16 is shown in Figure 
4 and comprises a column of printing elements 1 20. The 
print head 16 has a height H which is large enough to 
print on the widest width of tape. The print head has a 
width which is equal to the width of one printing element. 
45 Each of the printing elements is activatable separately 
and is activated in accordance with the desired image 
to be printed. 

[0020] The tape printing device 1 has a lid (which is 
not shown) but which is hinged along the rear of the cas- 
50 sette receiving portions 26 and 28 and which covers 
both cassettes when in place. 

[0021] A dc motor 7 (see Figure 5) continuously drives 
the platen 8. The platen is arranged to drive the image 
receiving tape 4 through the print zone 3 by the actuation 
55 of its own rotation. 

[0022] The image is printed by the print head 16 on 
the image receiving tape on a column by column basis 
with the columns being adjacent one another in the di- 
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rection of movement of the tape 4. 
[0023] Figure 3 illustrates in plan view a cassette bay 
of a second printing device 1' embodying the present 
invention which uses a one cassette system. It has its 
outer casing as depicted in figure 1 removed. Like ref- s 
erence numerals are used for those parts which are also 
shown in Figure 2. The cassette bay is shown by the 
dotted line 40. The cassette bay 40 includes a thermal 
print head 16 and a platen^ which cooperate to define 
a print zone 3. The thermal print head 1 6 is the same as 10 
that discussed in relation to Figure 2 and shown in Fig- 
ure 4. 

[0024] The print head 16 is pivotable about a pivot 
point so that it can be brought into contact with the platen 
8 for printing and moved away from the platen 8 to en- 
able the cassette to be removed and replaced as in the 
first embodiment. A cassette inserted into the cassette 
bay 40 is denoted generally by reference numeral 44. 
The cassette 44 holds a supply spool 46 of image re- 
ceiving tape 4. The image receiving tape 4 is guided by 20 
a guide mechanism (which is not shown) through the 
cassette 44, out of the cassette 44 through an outlet O 
past the print zone 3 to a cutting location C. The same 
cassette 44 also has an ink ribbon supply spool 48 and 
an ink ribbon take up spool 50. The ink ribbon 1 2 is guid- 25 
ed from the ink ribbon supply spool 48 through the print 
zone 3 and taken up on the ink ribbon take up spool 60. 
As with the first embodiment, the image receiving tape 
4 passes in overlap with the ink ribbon 12 through the 
print zone 3 with its image receiving layer in contact with 30 
the ink ribbon 1 2. The platen of this second embodiment 
is also driven by a motor 7. The motor rotates to drive 
the image receiving tape through the print zone 3 con- 
tinuously during printing. In either of the embodiments, 
it is possible that the tape be driven in a step wise man- 35 
ner by a stepper motor. 

[0025] An image is printed on the tape fed out from 
the print zone to the cutting location C which is provided 
at a location in a portion of the wall of the cassette 44 
which is close to the print zone 3. The portion of the wall *o 
on the cassette 44 where the cutting location C is de- 
fined is denoted by reference 52. A slot 54 is defined in 
the wall portion 52 and the image receiving tape 4 is fed 
past the print zone 3 to the cutting location C where it is 
supported by facing wall portions on either side of the « 
slot 54. 

[0026] The second tape printing device V includes a 
cutting mechanism 56 including a cutter support mem- 
ber 58 which carries a blade 60. The blade 60 cuts the 
image receiving tape 4 and then enters the slot 54. It so 
should be appreciated that thef irst embodiment will usu- 
ally also include a cutting mechanism. 
[0027] Basic circuitry for controlling the tape printing 
device 1 of Figure 2 or the tape printing device 1 1 of Fig- 
ure 3 is shown in Figure 5. There is a microprocessor 55 
chip 100 having a read only memory (ROM) 102, a mi- 
croprocessor 101 and random access memory capacity 
indicated diagrammatical ly by RAM 104. The micro- 



processor chip 100 is connected to receive label data 
input to it from a data input device such as a keyboard 
106. The microprocessor chip 100 outputs data to drive 
a display 1 08 via a display driver chip 1 09 to display a 
label to be printed (or a part thereof) and/or a message 
for the user. The display driver alternatively may form 
part of the microprocessor chip. Additionally, the micro- 
processor chip 100 also outputs data to drive the print 
head 1 6 so that the label data is printed onto the image 
receiving tape to form a label. Finally, the microproces- 
sor chip 100 also controls the motor 7 for driving the 
platen. The microprocessor chip 100 may also control 
the cutting mechanism 56 of Figure 3 or a cutting mech- 
anism of Figure 2 to allow a length of tape to be cut off. 
In alternative embodiments at least part of the cutting 
mechanism may be manually operated. 
[0028] The type of print head 16 with which embodi- 
ments of the present invention are concerned is shown 
in Figure 4 and generally comprises a plurality of printing 
elements 120 which are selectively heated to allow ther- 
mal printing to take place. The thermal printing can be 
directly onto thermally sensitive image receiving tape 4 
or can be by means of an ink ribbon 12 such as shown 
in the embodiments of Figures 2 and 3. As discussed in 
relation to these embodiments, the ink ribbon 12 is ar- 
ranged between the print head 1 6 and the image receiv- 
ing tape 4. The application of heat to the ink ribbon 12 
by selected printing elements 120 of the print head 16 
causes an image to be transferred to the image receiv- 
ing tape. Each printing element 120 is generally square 
to print a square pixel on the image receiving tape. How- 
ever, the printing elements may be rectangular or the 
like. 

[0029] Each printing element 120 is a resistive ele- 
ment which, when current has passed therethrough is 
heated up. The printing elements 120 are selectively 
heated so as to allow an image to be printed on the im- 
age receiving tape 4 as it passes the print head 16. The 
image printed on the image receiving tape 4 is defined 
by a plurality of contiguous or adjacent columns of pix- 
els. Thus the image printed on the image receiving tape 
4 depends on which printing elements 120 are activated 
or heated and when. The image receiving tape 4 moves 
generally in the direction of arrow A, that is in the length 
wise direction of the image receiving tape4 and perpen- 
dicular to the longitudinal axis L of the print head 16. 
[0030] The schematic representation of the print head 
shown in Figure 4 has twelve printing elements. In prac- 
tice, the print head will have many more printing ele- 
ments, for example 1 28. The print head 1 6 will generally 
have a height H slightly less than the width of the image 
receiving tape 4 to be used with the tape printing device 
2. Where more than one width of tape is to be used with 
the tape printing device 2, the print head 1 6 will generally 
have a height H corresponding to the width of the largest 
image receiving tape 4 to be used with the tape printing 
device 12. Generally, the width W of the print head is 
equal to the width w of one printing element 1 20 to there- 
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by form a column shaped print head 16. 
[0031] Figure 6 illustrates some of the control compo- 
nents of the printer as shown in figure 5. The sketched 
line 101 represents the print controller, and in this em- 
bodiment it is the microprocessor 1 01 which is depicted 
in figure 5, although it need not necessarily be a micro- 
processor. The circles within the controller 101 denote 
program components which are run within it to imple- 
ment different control functions as described in the fol- 
lowing. The controller 101 includes RAM 104. The RAM 
of Figure 5 is included in the controller of Figure 6. In 
practice, the RAM may be implemented on the same 
chip as the processor, or be provided as a separate chip 
connected to the controller 1 01 . The blocks with double 
lines at the top and bottom labelled 200, 202, 204 rep- 
resent portions of RAM 1 04. Block 200 is a menu display 
portion, block 202 is an edit label memory portion and 
block 204 is a label storage portion. In addition, the con- 
troller 1 01 contains or is associated with ROM 1 02 which 
holds font data for the characters. The controller 101 
controls operations of the display 1 08 and supplies print 
data to the print head 16. It receives inputs from the 
ROM 102 and the keyboard 106. 
[0032] The controller 101 runs a number of different 
programs to control operations of the printer. A keyboard 
interface program P1 receives key presses from the 
keyboard 1 06 and provides mapped key code data to a 
key code processing program P2. The key code 
processing program P2 has a number of different- func- 
tions. It supplies menu-type data to a menu processing 
program P4 depending on the menu which is selected 
by the function keys 76 of the printer. The key code 
processing program P2 supplies character data to an 
editor program P3 depending on the characters select- 
ed by the character selection keys 78 of the keyboard 
106. The key code processing program P2 supplies la- 
bel store/recall functions to a label store/recall program 
P5. Finally, the key code processing program P2 sup- 
plies print request data to a print executive program P6. 
[0033] The menu processing program P4 supplies 
menu result data to the editor program P3 and also sup- 
plies menu display data for storage in the RAM portion 
200. The editor program P3 acts on the menu result data 
and character data to formulate and edit a label which 
is stored in a working portion of the RAM 104, the edit 
label memory portion, labelled 202 in Figure 6. This 
working portion 202 of the RAM 104 holds data defining 
the current label which is being formulated and/or edit- 
ed. 

[0034] The label store/recall program P5 is operable 
responsive to store/recall functions supplied from the 
key code processing program P2 to transfer label data 
between the working portion 202 of the RAM 1 04 and a 
storage portion (label store/recall portion) 204 of the 
RAM 104. 

[0035] The print executive program P6 receives tape 
size information (discussed later) in conjunction with 
print requests from the keyboard and controls operation 



of the print head 1 6 based on the label data which is 
held in the working portion 202 of the RAM. 
[0036] Finally, the controller 101 runs an LCD display 
executive program P7 which manages data to be dis- 
5 played on the display 108 based on the contents of the 
menu display portion 200 of the RAM and the working 
portion 202 of the RAM. 

[0037] The printer can accommodate tapes having a 
plurality of different widths, in particular 6mm, 9mm, 

io 12mm, 1 9mm and 24mm. A switch allows a selection to 
be made between three settings, 6mm; 9/1 2mm; 
19/24mm, The manner in which this switch cooperates 
with the printer is described in our earlier European Pat- 
ent EP634274 and therefore is not discussed further 

15 herein. In any event it will be appreciated that any man- 
ner of conveying tape size information to the print exec- 
utive program P6 may be used. 

[0038] Label data is held in the working portion 202 of 
the RAM in different data structures as shown in Figure 

20 7. In particular, a text data structure label type (marked 
text in Figure 7) holds text data (CharCode) regarding 
the characters and symbols etc which have been select- 
ed for printing. The text data includes new page and new 
line information. An attribute data structure page setting 

25 type (marked label in Figure 7) holds attributes with 
which the characters are to be printed, and effectively 
defines the format of the label. In addition, the working 
portion 202 of the RAM contains edit data including the 
position of a cursor as a file cursor type and display con- 

30 trol information, At any time, label data and edit data for 
one label is held in the working portion 202 of the RAM. 
[0039] The print executive program P6 generates 
print data for the print head as a sequence of columns 
of dot data based on the text data and attribute data. 

35 The edit data is not used for printing. The print executive 
P6 does not formulate a complete dot pattern image of 
the label to be printed in RAM prior to printing. Instead, 
column data is prepared "on the fly". Thus, the print ex- 
ecutive program P6 extracts text data from the text data 

40 structure and attribute data from the attribute data struc- 
ture and manipulates this data to generate successive 
print columns. The print head contains a buffer which 
holds one column of dot data, while the print head itself 
prints a column of dot data at a time. Thus, while the 

45 print head is printing one column, the next column can 
be placed in the buffer ready for printing . This technique 
is described in our earlier European Patent EP513290. 
[0040] When a user is using the tape printing device 
to produce a label, the first selection to be made is the 

50 selection of tape width, as described above. In this em- 
bodiment, the example of the creation of tape L1 will be 
used. Once the selection of tape width has been made, 
there are also a number of possible character sizes 
which may be selected. The display shows the current 

55 character size. One of the function keys 76 can be 
pressed to select a size menu. The cursor keys 74 can 
then be used to scroll down the menu to select the re- 
quired character size. Once this choice has been made, 
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the user can create label L1 by typing In the characters 
using the character keys 78. Another of the function 
keys 76, the return key, is used after the third n E" of "ES- 
SELTE" to allow the two lines of text to be created. Key- 
board interface program P1 receives the keyboard 
presses from keyboard 1 06 and provides mapped key 
code data to the key code processing program P2. The 
key code processing program P2 supplies the character 
data to the editor program P3. The character size selec- 
tion information is supplied from the menu processing 
program P4 to the editor program P3. The editor pro- 
gram P3 uses the character data and character size in- 
formation to formulate the label. This formulated text da- 
ta, including the return key information, is put into the 
text data structure label type in the working portion 202 
of the RAM 104. The label is then displayed on display 
108 by use of the executive program P7 which acts on 
the data in working portion 202. 

[0041] The next decision to be made by the user is 
the length of label with which it is desired to print In de- 
fault mode (automatic length mode), there is no need to 
calculate this length, because it is dependent on the 
number of characters in the longest line of text of the 
label (in label L1 this would be "FILE 126") and the se- 
lected character size. This means that the label will be 
printed with the selected characters and character size 
using default character spacing, thus it is not a param- 
eter which is actually controllable by the user. 
[0042] Alternatively, the user can select a fixed length 
with which the label is to be printed, in other words "fixed 
length mode" can be selected. Both embodiments of the 
tape printer as shown in figures 2 and 3 are provided 
with a function key called "LTH". This is another of the 
function keys 76 illustrated in figure 1. This key is 
pressed in order to enter fixed length mode. When it is 
pressed it causes the display 1 08 to display the previous 
length of label selected by the user the last time that 
fixed length mode was used. The user then has two op- 
tions. Either the "delete" function key (another of func- 
tion keys 76) can be pressed to exit fixed length mode, 
in which case the tape printer will revert to automatic 
length mode as described in the previous paragraph, or 
the user can choose to remain in fixed length mode. 
[0043] If the user chooses to remain in fixed length 
mode, the user can then use the cursor keys 74 to alter 
the required length. The up and down cursor keys 74a 
can be used to alter the label length in Imm steps and 
the left and right cursor keys 74b can be used to alter 
the label length in 10mm steps. It would of course be 
possible to set the cursor keys up to allow other incre- 
ments, for example it would be possible to display the 
chosen fixed length in inches and allow increments of 
fixed length in inches. In this embodiment the minimum 
fixed label length is 40mm and the maximum label 
length is 4m, but these limits could be different in other 
embodiments. It would alternatively be possible to se- 
lect the required length using numeral keys or a menu 
which allowed selection of one of a plurality of possible 



lengths. Once the user has selected the required label 
length, the return function key is pressed, which has the 
effect of setting this length for all subsequently printed 
labels. The display shows the set length. If, on the other 

5 hand, the user alters the fixed length but then decides 
to revert to automatic length mode, this can be done by 
pressing the "LTH" key again. A second press of the 
"LTH" key will allow the user to re-enter the menu. 
[0044] At any time it is possible to revert to automatic 

w length mode by pressing a further function key 76, the 
shift key, followed by the delete key. 
[0045] After setting the required length, the user in- 
puts the image to be printed. Once the image has been 
input, the user presses the "print" function key to print 

15 the label. At this stage the microprocessor 101 calcu- 
lates the total length of the text, based on the characters 
and character size in the working portion 202 of the RAM 
104, together with font information from the ROM 102 
which indicates the width of each character and default 

20 spacing between each character for the selected char- 
acter size. Thus the total length of the text will be the 
total length of all the characters and the spaces between 
them in the longest line of text, where there are two or 
more lines of text. This calculated total length is com- 

25 pared to the selected fixed length of label selected by 
the user. If this length is equal to or less than the fixed 
length of label selected by the user, the label will be 
printed. If this length is less than the fixed length of label 
selected by the user, the difference in length will be a 

30 blank margin. It is possible to use a further function key 
to justify the text, for example to centre it on the label, 
in which case the difference in length would appear as 
two equally sized blank margins either side of the text. 
In some embodiments of the invention, this will be done 

35 automatically. 

[0046] If the total length of the text is greater than the 
fixed length of label selected by the user, the microproc- 
essor 101 will calculate how much greater it is, using the 
difference between the total length of text and the fixed 

40 length of label selected. This difference (called "how 
much longer") is displayed on the display 108 as an error 
message in units of mm (other units could be used, for 
example if the printer was set up to allow increments of 
fixed length in inches, the error message could be dis- 

45 played in inches). An example of such a display is shown 
as reference numeral 75 in figure 8, in which the differ- 
ence is 9mm. In this embodiment, as shown in figure 8, 
the error message is displayed across the entire screen. 
In fact it is "flashed" at intervals of approximately two 

50 seconds, between which , the display reverts to the label 
characters. It would be possible to vary the display, for 
example by only displaying the error message in one 
part of the screen or varying or not using the "flash". The 
user then has two options. 

55 [0047] The first option is to press the "LTH" function 
key to display the selected fixed length of label , and then 
use the cursor keys 74 to increase the fixed length by 
"how much longer" or more. When the return function 
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key is pressed, followed by the print function key, the 
label will print with the new selected fixed length. 
[0048] The second option is to press the shift key, fol- 
lowed by the delete key. This allows reversion to auto- 
matic length mode, hence the label can be printed at the 
total length -of the text, which is the length which the 
characters and selected character size requires, as ex- 
plained above. The same effect would be achieved by 
pressing the "LTH" key followed by the delete key. 
[0049] A further option would of course to be to delete 
some characters from the label or to change the font 
size. 

[0050] The error message can be displayed at any 
suitable location on the display. In some embodiments 
of the invention, the error message alone can be dis- 
played or it may be displayed with at least part of the 
input image. 

[0051] In an alternative embodiment, instead of dis- 
playing the figure "how much longer", the microproces- 
sor displays as an error message the total length of the 
text in mm (other units could be used). This tells the user 
the potential length of the label, that is what the length 
of the label would be if it were printed. This is the length 
the label would be if the user were in automatic length 
mode. The user then has two options. The first option is 
to accept this automatic length and then print the label. 
This means that the user is reverting to automatic length 
mode for this particular label, but fixed length mode is 
still selected for subsequent labels. It would be possible 
to revertto automatic length mode for subsequent labels 
by pressing the shift key followed by the delete key. The 
second option is to press the "LTH" function key to dis- 
play the selected length, and then use the cursor keys 
74 to increase the fixed length to the total length as dis- 
played in the error message, or greater. When the return 
function key is pressed, followed by the print function 
key, the label will print with the new selected length. 
[0052] In a further embodiment, instead of calculating 
the total length of the text when the print key is pressed, 
the microprocessor 101 performs a length calculation 
each time a character is pressed. This means that when 
the first character key is pressed , it will retrieve the width 
information for that character in the selected character 
size from the ROM 102 and store that as a current total 
length. When the next character key is pressed the mi- 
croprocessor 101 will retrieve from the ROM 102 the 
width of the second character and associated space in- 
formation and add these to the first character width to 
produce a new value for current total length. In some 
embodiments of the invention, the character information 
will include spacing information and in other embodi- 
ments of the invention relating to the spacing between 
separate characters may be separately retrieved. This 
process is repeated each time a new character key is 
pressed. After each such calculation, the current total 
length is compared to the fixed length selected by the 
user. If at any time, the current total length exceeds the 
fixed length selected by the user, one of the error mes- 



sages will be displayed (either "how much longer" or to- 
tal length of text). In this way, the user can then exercise 
the options to deal with the problem during the process 
of creating a label, instead of only being warned when 
5 the entire label has been created. The first and second 
options described above for each of the two types of er- 
ror message are available. 

[0053] In certain instances, it is possible that perform- 
ing the above-described length calculation each time a 

10 character key is pressed would slow down operation of 
the tape printer. This might result in a time lag between 
the user pressing a key and the display responding, 
which would be undesirable. Therefore, in yet a further 
embodiment, each time a character key is pressed, a 

is flag is set. When the user pauses during typing of the 
label, as would be normal for example for a "thinking 
pause", the microprocessor 101 retrieves the character 
width and spacing information from the ROM 102 for all 
the flagged characters and uses it to calculate the cur- 

20 rent total length. This current total length is then com- 
pared to the fixed length selected by the user. If this cur- 
rent total length is less than the fixed length selected by 
the user, no error message is displayed. At each sub- 
sequent pause, the extra character width and spacing 

25 j s retrieved from ROM 1 02 and added to the previous 
current total length. If upon any of these calculations, 
the current total length is found to exceed the fixed 
length, one of the above-described error messages is 
displayed. Thus the user can deal with the problem dur- 

30 ing creation of the label, but the speed of operation of 
the tape printer is not impaired. 
[0054] The printing device has a further function key 
which allows the text to be printed vertically on the label . 
The above embodiments would work in a similarmanner 

35 in this situation except that instead of using character 
width data from ROM 1 02, character height data would 
be retrieved. 

[0055] In yet a further embodiment, the tape printer is 
provided with a sensor which enables it to determine the 
40 required fixed length itself, from the image receiving 
tape 4 or from one of the cassettes 2, 44. One example 
in which this embodiment would be useful is the case 
when the image receiving tape comprises die-cut labels. 
Thus the tape printer would detect a fixed length which 
45 would correspond to the length of one label. It could do 
this by various means, for example by detecting two- 
edges of a label, or by detecting a particular hole or pro- 
trusion provided on the cassette body, which indicated 
that the image-receiving tape comprised labels of a par- 
se? ticular length. In this embodiment, the same error mes- 
sages as in the above-described embodiments are 
available, but it is not possible for the user to alter the 
set fixed length nor to revert to automatic length mode. 
Instead, the user has the option of removing some of 
55 the characters from the label or choosing a smaller font 
size, so that the characters fit within the fixed label 
length. 

[0056] It will be appreciated, that in the above embod- 
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being taken in account when determining the length 
of said image. 

8. A printing device according to any preceding claim, 
5 further comprising storage means for storing image 
information, the controller determining the length of 
the image input via the user input means using the 
stored image information. 

10 9. A printing device as claimed in claim 8, wherein the 
information stored by said storing means comprises 
image data defining each element selectable by 
said input means and size information. 



iments some specific key sequences have been de- 
scribed. It would of course be possible to perform the 
same operations using a different number of key se- 
quences or using different keys or using means other 
than keys, depending on the particular keyboard or oth- 
er input means provided. 



Claims 

1 . A printing device for printing labels comprising: 

a display; 

user input means for inputting an image to be 
printed by the printing device and for selecting 
a required label length; and 
control means operable to determine the length 
of the image input via the user input means, and 
if the length of the image input is greater than 
the required label length, the control means is 
arranged to cause the display to display an er- 
ror message indicating the difference between 
the length of the image and the required label 
length. 

2. A printing device according to claim 1 , wherein if the 
length of the image is larger than the required length 
the printing device is arranged to permit a user to 
perform one or more of the following: 

de-select the required label length; modify the 
required label length to be greater than or equal to 
the length of the image to be printed; and modify 
the image. 

3. A printing device according to claim 1 or claim 2, 
further comprising print means for printing the input 
image onto a print medium in order to produce a 
label. 

4. A printing device according to claim 3, wherein the 
control means is operable to determine the length 
of the image input via the user input means when 
the user attempts to print a label. 

5. A printing device according to claim 3 or 4, wherein 
the control means is operable to control the print 
means only to print the image if the required label 
length is greater than the length of the image. 

6. A printing device according to any preceding claim, 
wherein the image comprises one or more of the 
following: 

characters; numerals; symbols; background 
patterns; barcodes; and icons. 

7. A printing device according any preceding claim, 
wherein the controller is arranged to include at least 
one margin in said image, said at least one margin 



15 10. A printing device as claimed in claim 8 or 9, wherein 
said information includes height, width and/or spac- 
ing information. 

11. A printing device according to any preceding claim 
20 wherein the user input means is arranged to permit 

the size of at least one element of said image to be 
selected 

12. A printing device according to any preceding claim, 
25 wherein the required label length is selected from a 

menu. 

13. A printing device according to any of claims 1 to 11 , 
wherein the required label length is selected by re- 

30 peated actuation of one or more elements of said 
input means. 

14. A printing device according to any of claims 1 to 11 , 
wherein the required label length is selected by in- 

35 putting the value of the required length. 

15. A printing device according to any preceding claim, 
wherein the controller determines the length of the 
image input via the user input means each time an 

40 image element is input at the input means. 

16. A printing device according to any preceding claim, 
wherein each time an image element is input via the 
user input means, a flag is set and when there is a 

45 pause in inputting of image elements : the controller 
determines the length of all the flagged image com- 
ponents and thus determines the length of the im- 
age or a portion of the image which has been input. 

50 17. A printing device for printing labels comprising: 

a display; 

user input means for inputting an image to be 
printed by the printing device and for selecting 
55 a required label length; and 

control means operable to determine the length 
of the image input via the user input means, and 
if the length of the image input is greater than 
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the required label length, the control means is 
arranged to cause the display to display an er- 
ror message indicating the length of the input 
image. 



ence between the length of the image and the 
required label length. 



5 



18. A printing device for printing labels of a required 
length, comprising: 

a display; 

user input means for inputting an image to be 10 
printed by the printing device; and 
control means operable to determine the length 
of the image input via the user input means, and 
if the length of the image input is greater than 
the required label length, the control means is is 
arranged to cause the display to display an er- 
ror message indicating the difference between 
the length of the image and the required label 
length. 



19. A method of printing labels using a printing device 
comprising the steps of: 

inputting an image to be printed by the printing 
device; 25 
displaying the image on a display; 
selecting a required label length; 
determining the length of the image input and 
if the length of the image input is greater than 
the required label length, causing the display to 30 
display an error message indicating the differ- 
ence between the length of the image and the 
required label length. 

20. A method of printing labels using a printing device, 35 
comprising the steps of: 

inputting an image to be printed by the printing 
device; 

displaying the image on a display; *o 
selecting a required label length; 
determining the length of the image input and 
if the length of the image input is greater than 
the required label length, causing the display to 
display an error message indicating the length 
of the input image. 

21. A method of printing labels of a required length us- 
ing a printing device, comprising the steps of: 



determining the required length; 

inputting an image to be printed by the printing 

device; 

displaying the image on a display; 
determining the length of the image input and 55 
if the length of the image input is greater than 
the required label length, causing the display to 
display an error message indicating the differ- 
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